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(7 7. lmmole) , S^7v7A0. 14g, 1, 1 ' - fcf X 5> 7 x-^*^ 7 
-f;7xDt^0. 33g, •rYWA-t-7Y*isV3. 46g (36. Ommol 
e) , t;H*yV>4 3mU2 0 0ml?)3oP77^3i:Ali, 7J^>^IT1 

je<£bu nm^*^zs*MZxffimLtz&&*ffi.i&Lx^tz 0 m.m*m&L, ->•; 

7j^;v779Ai7nv h (ltt:^t>/fjvx>: 3/1) -effifiL, ^tveff 

^U9- (4-7n^7xx;v) a^ty-Zl'OB'feiBrJI 3 . 68g («$4 4. 4 
%) Sr#^ 0 
[0 0 8 7] 

Kb i 3 ] 




[0 0 8 8] 

20ml<53oP77X3C, 4- (2 - 7x-^"f > K-^- 1 ->f ^) 
n>iO. 78g(2. 4 9mmole), 9- (4-7*n*7x^) *^/-;V0 
. 8 0 g (2. 4 8mmo 1 e) MV^-^2. 5ml, i^^-JH. 5mlm 

1 fiil) f 2M-ftit b , ;^AtJc^2. 5ml a3*$UfcT£ifr?ai# L 4 <=> 

xb^*- ( b 'j 7^ — 7 ^) -rC^S^A (0) 0. 09g (0. 0 8mmo 

1 e) *Jpx.fco M&ffiT-C5l$ra»itt«#L*:o RiSIS-TSU RJES»*^iB. 
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^-v: 21/ 



) fill, ^ * / -^-CiSMHts-frT 4 - (2-7x-;K>K-;v-i-'f^) -4 
' - (*^/-;i/-9->f;v) if7x^;v (^gMNo. 3 4) oSfe^ B B a 0. 4 
9 g (J»3 8. 6%) fcfcfco 
[0 0 8 9] 
<%MM1 (it^*A©^) > 
[0 0 9 0] 
Mb 1 4 ] 




[0 0 9 1] 

4, 4' -y'3-Ktf7i-^2 0. 1 g (49. 5 mm o 1 e) , 2 -7i-H > 
K-;V2 5. 0 g (12 8. 7mmo 1 e) , tikW.* V 7il7. 8g (128. 7 mm 
o 1 e) , t§l$&-9. 4g, t^fy^nn^y-b'yiOOml £3 0 0ml?)3on77 

- f ;v*;i/A 7 5 Ktf|^B H B tt 4 , 4' - fcf^> (2 -7i-)H > K-;i/- 1 --f 
tf7^-;v «fc^%A) ©6^12. 7g (t$4 7. 8%) =H#/t 0 
[0 0 9 2] 

<mmm2 (h^ino. 4 6^se) > 

^life^J 1 02-7x-M > K— /KB-ft*? «3 tcr;v KV ? fttl2, 3 ->*7x-H 
y K-^*ffiv»*J0L^.tt*Jfcff|l t|S|^^LT4- (2, 3-v7x-;K>K-;V-l 
--f;V) -4' - (*^V*-;V-9-'f^) (f7x-^ («^MNo. 4 6) 

[0 0 9 3] 
<Jfrgc#0 2 MBWM) > 
[0 0 9 4] 
Mk 1 5 ] 




[0 0 9 5] 

4, 4' - v 3 - K tf -7 i - ;V 2 . 9 0 g (7. 1 4 mm o le) , 2, 3-y7x- 

;W > K-;V5. 0 0 g (18. 56 mm o 1 e) , 'J7A2. 70g (18. 5 

6 mmo 1 e) , . 4 g, b ^ ? n n/^f> l 0 0 m 1 3 0 0 m 1 © 3 o 

miE# 2004-3117690 
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^-v : 22/ 



ixS&RZmz-tzT h 7k Kn7 7>tSi B B B Lt4, 4' -tr* (2, 3-y7x-;v 
^ > K-;v- 1 --f e7x-;v Ofb^tJB) <7)^ B B a 3. lOg (W6 3. 0 %) Z 

[0 0 9 6] 

y'-;v-9--f;v) if7^^;v (li^ffc^MD C B P) <&»j£u 2f 7*3£#iag, fefift 
a££^-*>^;w-1±§!S<7>p y r i s 1 T«5feLfc (ilJ5£&# I 8.jfii&K4 Ot/m 
i n. P&&&K4 Ot/m in. ), £*L<b08B5&B**^2 1 K^-fo DCBP 

[0 0 9 7] 

Kb l 6 ] 



DCBP : 




[0 0 9 8] 
[«2 1] 







i 






**§0)Ji 


^J^'ftl^^No. 34 


238. 0 


100. 8 




J*tfe#Jl 




282. 5 




202. 5 


**£#J2 


#J:^fc;^#3No. 46 


255. 3 


121. 5 




tbtfc#j2 


{fc-£^B 


354. 0 




280. 5 




DCBP 


287. 8 




205.4 



[0 0 9 9] 

n<Dfr*^~$-z>it%m (dcbp) ^jt^-c^n^o-r > y-^nt^jv^^-jvmzm 
mmik&mz 4^ «tc^4 6) mi#7xti^^> 

[0 10 0] 

[0101] 

<^M'£?fl3 > 

[0102] 

^7^.^ GS9I*#1 5) _t£J?* lOOnm^ITO (S991fil 4) ^iW 
^3. 14mm 2 [:^^J:?D^-->/L/;o ^»ITOi«±l: % filT^fl®^ 

mmmz 1 o-*p aon^f-^ w<-rtt?*«anrtft»cj:ftjia3R*u aawiLfc. 

*-;HSIi 1 3 (4 0 am) Mfr&4feC 
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%k%m 12 (4 0 nm) : *X h#i|BK OBr£* 
m^s&m 16 (30nm) :Bphen 
^JUm^Jf 1 1 - 2 (15nm) : KF 
illii 11-1 (lOOnm) : Al 

5fcjfe* 1 2 httttfc LT«^k^»3 4 *fl§v>, 5&%ttftb LT I r#&# ttb^ 

WD) Sri Olf%«MtK--/Ui^ML^ 
[0103] 

-ffc^-WC, -fk^-WD, Bph e nO#5SS:«:JBILTlc^1-o 
[0 10 4] 
[ftl7] 



Bphen: 




[0 10 5] 

i0^^i3V^T^JS^6 0 0 c d/m 2 tC^tt^>mm^{±8. 5 c d/A. 
^T*ti5. 9 1 m/WWit^fl/;, CIO fc £ tf>3&3fe*"C* b >K0 1?- * fi 6 2 0 
nmt?ab«9. C I E^Kim (0. 6 8, 0. 3 2) T'&o£o 
[0 10 6] 

£*>te*** h#JRfc LTft<&4&A. DCBP. TCTA^V^^tJkttS 
Wj:M:44o TCTAO#itS:*JBJlTH*1"o 
. [0 10 7] 
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: 24/ 



lit 1 8 ] 



TCTA: 




10 10 8] 
K2 2] 





(cd/A) 


(lm/W) 


8vEpfln}# 
(mA/cm 2 ) 


(mA/ cm 2 ) 


(ms) 


DCBP 


5. 9 


1. 9 


2. 0 


0. 4 


532 


TCTA 


7. 1 


4. 0 


94. 0 


0. 8 


600 




7. 6 


3. 6 


21. 7 


0. 8 


825 




8. 5 


5. 9 


244. 7 


8. 0 


1136 



[0 10 9] 

it, (2) < OTt ^v^$t#^i t^ti ^. i 

[0 110] 
[0 111] 

0- 6 mo 1 e/ 1 OfcFiftfcPSU «E#M4» (7 7 K) T? e^V^CiS 
2msO/N°;V^ffij^^MltL> Hft3Wfe£jte#flEtrF-4 5 0 0fl*7^^ Y)\s<D\£ 

[0 112] 

-rtt&wo'ik&witmitmtiiiP&^o mx.\nt^mB\t 5 8 om s 

-»4 6&i&8 8 0mst?**o 
[0 113] 
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[0 114] 
[ft 1 9 ] 




[0 115] 

»;V^V-;v*^> L<li^f> K-;v^/ftt<O^Oi <9 HOMO £®< i<D 

A14S:±tf So UP Sfe-CiMjeLfeHOMO^^^^-t^ */w*V- 
;V^/itt<ODCB P, TCATIJ5. 65eV~5. 9eV-C*«J, >f > F-/l/2£rt£tftf> 
ft^WA, B(i5. 7 5eV~5. 9 3 e VT?**Ofc*fU * fr&£ 4 > K- 

;vafe4r^#3t't I ^^-r&M^ft^3 4 Ii6. 0 5 eV«< ftotvS, 
[0 116] 
[*2 3] 





DCBP 


TCTA 








HOMO(eV) 


5. 9 


5. 65 


5. 93 


5. 75 


6. 05 



[0 117] 

;OK+>7^:MUi±DCBP^'3. 4 e V&^fcifcLT'f > K-^lkOffrv^ft 
&m\*>*> Y &&fHej£fco 0 «*.lfft'fr*&Att2. 87eVT*&& 0 £ 

<Dzttfmffimwmm<D--3x-i>&2> h^x.hKz> 0 z(o&\z&^x imT&oGWFXVt 

[0 118] 

/^V-;W3feO*Oft^ (DCBP, TCTA) ^S^ZM©^^^-^^^ 
> K-;v^^oft^-tJ (ft-£-%A, ft-£%B) <t «9 *v^ 0 1Hfr;*y-Jl>&b'( > K-;i/ 
3fe*^f-«jft*|c^ri-*ft^«» (WSft^»3 4, ^^4 6) «rfflv>SitT?>f > 

[0 119] 
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^-v?: 26/ 



IS2 4] 





DCBP 


TCTA 






#9?jMb:-fr4fc34 




(eV) 


2. 61 


2. 84 


2. 48 


2. 44 


2. 49 


2.45 



[0 12 0] 
[0 12 1] 

Mb 2 o] 




6(0 H) 2 



[0 12 2] 

nmmix-^Lfz9- (4-yn*7i-^) *^/v/-^*fflv\ #afeffliifcra# 

KLT4- (*JWr/-;v-9-^f;v) 7i-W*n >^££-J&L*:o 
[0 12 3] 
Mb 2 1] 
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^-v : 27/ 



[0 12 4] 

T^F'J^fTOl, 3, 5 - h UT-n^v-lf y^tT2if<^4 - (2-7x 

|4- (2-7xz;W>K-Jl'-l-^) I >Z&$uL, $^^±fB4- (# 

/wt*/-*- 9--f ;v) 7i-^^n^BftSrjRjEB$-e-r l - |4 - (*;w^/-jv-9- 
xf;i/) 7^=-M -3, |4- (2-7x-;WyK-;V-l-^^) \ 

>^#^tt^o £Offc^^I£,£(i3 4 7"Ct?, ^7XCTSJS(i 1 6 6 t C/fo7t 0 
[0 12 5] 

<%mms w»ftNo. 9 7«m) > 

- (2, 3 -*;7x-H > K-;v- l -4*0 /i/#n;'flfc«:fflv»* Wte^i&tfO 
4 fciUttlKL-c l - U- (#;wsy*-;v- 9 -4 ;v) 7x-;v| -3, U - 
(2, 3-y7x-;v-f>K-;v-l-^;v) 1 ^v^f^Wbtt&o 

[0 12 6] 

<«#]6 (^-ffc^No. 1150M) > 

MM^U<D4- (2-7x-)Vr/K-;>-l-'f^ 7^^;V7Kn>m^'ftfe l ) ^4 

- (#;w*y-;v- 9 -4 ;v) 7x^)V^o>Mv\ 4- (* ;w*y*-;v- 9 - 4 ^ 
) 7i-;v**n>^o>ftfc«9 tc4- (2-7x-jW > K-;i/- 1 - 4;t0 7x.-)Vtfu 

>mzm^2>);mte$kMm4 tmwti~Lx i - u- (2-7x-h > k-;v- i -4 

[0 12 7] 

<Hife#i7 (W»llNo. 12 7WM) > 

^M#!]6 0 4- (2 -7xiM > K-JV- 1 ->f;V) 7 ^=.)V#uym.V>ftt>*) K4 

- (2, 3-^7x-jW>K-jv-i-^^) -7i-;v**n^m^fflv^Jai^-{i«M 
6fclW]kKL-Cl- |4- (2, 3-v7x-;W>K-)V-l-^V) -3 

5_ t *X_ j4_ (# ;W scy_ ;l ,_ 9 -J ;v) -7i^;v| ^^#(btL^ 0 

[0 12 8] 

<nnm8 (f!»»No. i6 4©^) > 

[0 12 9] 



tbiE# 2004-31 17690 



mm 2 0 0 4-3 2 5 8 3 8 ^- v I 28/ 



Mfc 2 2] 




[0 13 0] 

3 0 0mlO3 0P75^3C3'>fti 1 . 1 6 g (6 . 1 mm o 1 e) , 
2 0 0 m 1 *A*i, tfMTlSt^T? J > 0 . 4 1ml (6. lmmol 

e) ^TU i 5$MBM-e«#fcfc6 o"CfcinafcLfco ioSfttifiitMt, 

U 'J^A56. 8g (24 4mmo 1 e) , 1, 2, 4, 5 -x b7yn^>^f 

y 1 2. 0 g (3 0. 5mmo 1 e) , #;W*V-;V4 0. 8 g (2 4 4 mm o 1 e) * 

an*.. it»iT4 8^f^8 ovx-hammw^n^tzo bu&&t&. 

y'J*^*7A^nvF (*gfiti£ I ~**c*y>/Y)\sx.> : 1/2) t^SL, fthtltz 
ffigk%y^^^&£V**vu*)VAxn&£k*Wi*)&L, 1, 4-y/n*-3, 6-v 
(*;wtV-;V- 9 ->fA0 "O-tf >«eMa B B 0 . 9 0g OR* 5 . 2%) £#£0 £ 
<D1, 4-v ? ^n^E-3, 6 - v (*^/"-^- 9 —4 ;V) ^V-tf 2 ^i<^> 4 - ( 
2-7z-;W>K-;i/-l-^i') 7x-;v**n>t?r^jS$^^iJ:(:J:H, 4- 
(#;vav-;v- 9 ->f ;v) -2, |4 - (2 -7x-H > v—ju- 1 ->f 

;v) 7^-;v| ^.y^fy^m^ftfzo ^<D^mom^Jt 3 7 6 *c-e, #7*4g^»JKWt 

1 8 4 V,tzotz 0 
[0 13 1] 

9 (^fl/J^b^N o . 17 6 <D&WL) > 
Hi&#1804- (2-7x-JV^K-^-l-^v) 7x^;V/fn>f(?)ftfc | 3t:4 
- (2, S-^x-HVK-JV-l-'f*) "7^ — )istfuy®.*m^&&W-teM1feW 
9 tWimzLX 1 , 4-V (%)Vs^S-)V- 9-4^) -2, |4 - (2, 3- 

y7x-A"fi'K-;v-i-'f;v) 7 jl— jv[ ^>-if>-^#^tL<5>o 

[0 13 2] 

<HSfcfl) 1 0 > 

Lt, mi (c) K:*1-£OT*MJi©*^*ffoSLfco 
[0 13 3] 

ttlSE#2 004-31 17690 
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^-v : 29/ 



SWafcRl 5 LT&7>u* V 35T7^*««:fflv^ Z.<D±.\Z&WWM 1 4 LT 1 0 0 
nmOt^V^'JA (I TO) ^A^ftCTKU ^ Lfco £<Z>±fc 

*-^/H3yi 1 3 Lt, « - NPD^mi¥4 0 Dm»tLfc. *<DJ:£l&3te* 1 2 
tU, ^2 HJ¥3 0 nm*liLft (H^W^-^m 

*tt:8M%) o $ ?> Ctte^ftWjhJi 1 7 i: LT. B C P £ 1 0 nmlMIU 

0 ^KW^WSH* 1 6 t b-C. A 1 q 3 t 1 0" 4 P a ^S£K^*g»M*£tr&v^ 
If 3 0nm«IW:o £<&±fc&**« 1 1 L"C. A 1 L i 

1 5 nmSBfib^o SfcC^JRm*l 1 £ LT, 1 0 0 nmWUI^Ti^-^A A 1 R 

10 13 4] 

fc*3, ffc^G, Ir (ppy) 3 , Al q3^iM^J^Ti:^to 
[0 13 5] 
Hfc2 3] 



»r(ppy)3 



Alq3 




[0 13 6] 

IT01I (111114) tftg, Allft (Mill 1) tHttU12#^ 

^2 5 Ktf-T o 
[0 13 7] 

ft, ft^D. ^k-e-WG^itFI r (ppy) a^^^rii^o^-efij^L^o 
it&yo* Y)V3LZ//z-* 9 J-fr : 5/4/ 1 1 0" 6 m 

o 1 e/10»»*WLfc, i^ilSI-tfltf (7 7K) -CHft**. MfV— 9* 
_ (^-f-^j.-^^LNnOC) CiiSnsO-'^life* (i&ft : 3 3 7 

lnm) fcHRStU C4 3 3 4*h h "C**^^ 
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fcaMfrMttfrfrWD**!. 5//s,^t/G^7. 8 // s , Ir (ppy)s**4. 6 M s 
fab o /to 
[0 13 8] 



[«2 5] 







(hrs) ! 






DCBP 




6.8X10 4 


850 


DCBP 


Ir(ppy)3 


1.2X10 5 


350 


DCBP 




3.6X10 5 


1550 






3.9X10* 


1450 






5. 5X10 5 


1600 






5. 9X10 5 


4550 






7.6X10 5 


4600 



[0 13 9] 

& , 7 7 K K * *t * * * h #&<0mttftiP&ft#ftV>l&ft&ft </ > 5 • 8 X 

iomt^j §&tm fc**©**** l < * tt « c t #m * * k % 

[lUMWfflm^m^] 
[0 14 0] 

[m i ] awsw©***^— - w*7p-tia^**o 
[B3] iB«rtg-f-*^l-ia"?*So 

°[H5] 5US^-CKjgcLfe3&jt* : ? : «:^0"C**o 
[0141] 

1 1 &mw,M 

1 2 ffcftJS 

1 3 *-frmmm 

1 4 mmnu 

1 5 

i 6 m^mmm 

l 7 ©je^ffiifclSSihW 
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1/ 



[mi] 




<c) 




12|§ftJl 
15^513 
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^-v: 3/ 



[113] 




■ i l T 
till 

i i i i 



!H4] 





iGI 


















ca 




(. :^ 




#' 








m 

m 


G3 






















r 








m 


• ■ > •-• 
























±:.'.':±: 


1* 








m 


m- 




Gn 


K 








II 


m 














,11! 
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4/E 



[0 5] 




15 
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1/E 



mm] 

li^ni in i 
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l/E 



#12004-325838 
50401914789 

mmum±m 0093 

¥il6f 1 1^15H 



000001007 

mMf!5ABaET^3Tg 3 0#2^- 

$ is A 
100096828 

SOS* WEB E^r*WT lTS4flf Hf tf;i/ 
2 2 

100110870 
2 2 9^-M 



ffifE#2 004-3117690 
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^-v: l/E 



m m a m s it « 



fftSU*^ [000001007] 
1. il^IB 1 9 9 0^ 8B30S 

ft BJf IS«ffiETA?-3T13 0f 2t 



mfE#-S§- tiJEt2 0 0 4 - 3 1 1 7 6 9 0 



